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Summary
Foodsareimportantforhu皿anbysupPlyeneエ9アandsustainhealth.Sea・
foodsarewellknowntoconもainuniqueconstituents,suchasn-3polyunsatura七ed
fattyacidEPA,DHA,whiGhhavθvariousbenefitforhumanhealth.Also,there
aresometrialst()θnhance丘shheaユthandqualit)rtx)supplybetterculturedfishto
consumers.Ontheotherhand,seafoodsdeterioratequicklアthanlandani皿al
produGts.Itisneeded,therefore,quickandsirnplemethods七〇confirm e丘 h
freshnessandquality,Inthisshortpaper,recenttopicsinthelaboratoryof
marinebioGhe皿isむrywillbesta七ed。
DevelopmentofQuickandSimpleMethodsforFishInspection
Consumersareconcemed昂bou七thecharacteristicsofthefoodtheyeatontwo
mainpoints:whetheritissafetOeatandwheもherithasagoodtas七e(Sato,2004).
Thefirs七Pointisanassurance七hatもhefooddoesno七containtoxicsu-bstancesor
dangerousIniGroorganis皿s,andthesecondisademandforfeodwithagoodflavor.
Fish且eshdeteエioratesmuch皿orequicklyもhanm,eatof1andanima1.Freshness
isanimportan七deteエmillantof七heflavorandqualityoffishandseafoodproducts.
Theエeisagrea七demandonthequickandsimpleassaymethodforfreshnessand
qualit)T.
Histα7アli?zθσんec」なθ{r
Peoplegetthefood-poisoningcalledurticariawhentakeun-freshfish.This
iscausedbyhis七amine.Histamineismadebアanaminoacid,histidine,under
microorganisms,histamine-formingbacteria(HFB)exist.Mackerel,bonito,and
tunacontainshighlevelofhistidine,sothatitiseasytogeneratehistamine,it
wouldcausehis七a皿inepoisoningoften.Wedevelopednewquickandsimple
anal)rticalmethodforhistaminedeterminationinfishandseafood(Satoetα1.,
75
76.M.Satoetal,
2006).1七〇〇nsisもsofsa、mpleextra、ction,adsorptionontoapa、perdisc,application
ofthepaperdiscontoelec七rophoresispaper,electrophoresisforonlysmin,drying
andcolordevelopingbyPauly'sreagent.Histaminecanbesaもisfactoエilydeもecti
edandcompletelyseparatedfromhistidine,carnosine,andotherPaulyreagent
positivecompounds.ThisエnethoddoesnotneedexpensiveiIlstru皿entionand
anytediouspretreatmenttoeliminatepotenもialin七erferencebyotherimidazole
co皿poundssuchashistidineorcarnosine.ThismethodGanbeused七〇 etect
histaminein皿ultiplefishandseafoodsamplessimultaneouslyもhatcontainas
littleas15PPmhistanline.
WealsodevelopedquickHFBdetectionmeもhodbytwo-layerfiltration
method(Taeetα1.,2009).This皿ethodcanbeappliedtofoodhygienes)rstems,
includingthehazardanalysisandcon、trolcriticalpoin七(HACCP)sysもemin
seafoodprocessinglines,
F『8sh%essOh召ckθγ
Fishfreshnessisestimatedbysensory,chemical,physiGalormicrobiological
me右hods.Amongもhese皿ethods,chemicalmethodsaremostobjectiveandalsoK
value,proposedb)アSaitoetαZ.(1959),isnowconsideエedtobeoneofthemos七
appropria七eindicatOrsof且shfreshness.Themaindrawbackofthemethodis
tha七itrequiresanexpensiveinstru皿en七ationsuchasHPI・Candarθlativelylong
anal)rsistimepersample.So,Kvaluemethodisnotwidelyusedonfisherysite.
Thenewequipment"FreshnessChecker"isbasedontheseparation、ofnucleotide
andnucleoside/baseby』paperelectrophoresisand七hecalculationbythespotsize
andspotin七ensityofeachcompound.Theformercompoundiseontainedmainly
infreshfishconsistedATP,ADP,AMPandIMP,andthelattercompoundis
foエmedindeterioratedfishconsistedinosineandhypoxanthine.Kvaluecanbe
easily「caleulatedusingthesoftware``SpotA.nalyzer"(QS-Solution).1七just
エequiresa-bou七1esslOminforallmeasure皿entprocess(SatO,2008a,b).
LipidsandLipidMetabolisminAquaticOrganisms
Thelipidcomposi七ionand皿eta一bolisminfishandotheraqua七icorganisms
wereinvestigated,Especially,polyunsaturatedfattyacid(PUFA>metabolisms
ingastrointestina1eana1,liverorhepatopanereas,andbloodplasmainthose
organismswereanalyzed.ThePUFAswerei皿mediatelyincorporatedin七〇
phospholipidsor七riacylglycerolafterabsorpむion,subsequentlycarriedtoliver・
ThephospholipidsandtriaGylgl)rceエolweredecomposedin七heliveエ.Theア
releasetothebloods)πstemaf七erエeGompositionofphospholipidsandtriacylg1)rGer-
ol.Thephospholipidconcen廿a七ioninthebloodplasma1ipopro七eininfishwas
higherthanthatofmammals.Itisconsideredthatphospholipidsplayimpor七anも
rulesonthemetabolismandtエansportationofIipidsinfish.BilesaltSandbi互e
ReseαrchToPtcs画Ma而aeB唇ochθmLαb77
alcoholswerealsoimportantcomponen総onlipidabsoエptioninfish(Yamaguchi
etα乙,2000).
Characteristiclipidcompositionhasalreadyshownintheaquaticoエganisms.
Alkyletherlipids,thathaveetherbondinthemolecule,weエerepresen七ative.We
detectedandidentifiedalkenylacylphospholipidsinfishbloodlipoprotein.It
wasinvestigatedthatthestruetuエalanalysisandthebiosyntheticmechanismof
alk)4aCy・1andalkenylaCylphOSphOlipidS.AlthOUghdiaC)rlglyCerylether(DAGE)
wasunco皿monlipidcomponen七intheterrestrialorganisms,alargeamountof
DAGEwasdeteGtedinsomekindofaquaticorganisms、Andwealsoin、vestigaG
edontheeffecbiveutilizationofDAGE(Yamaguchietα1.,2002>.
AntioxidativeDefenseagainstStressinFish
CarOtenOidS,WhiChareUSUall)ry-ellOWtOTediSOprenOidpOlyenefat-SOI曲le
piglnen七s,arewidelアdistributedinnature(Nakanoetα1.,2003;Nakano,2007,
2008).Mostanimals,includingsal皿onidareunabletoperformdenovosyn七hesis
ofcarotenoids.AGcordingly,feedforcul七uredsalrnonshouldbesupplemented
withso皿ekindsofcarotenoidssuchasastaxanthin(ASX>toimpartもhedesired
muscleco}oration.Recently,attentionhasbeengiventobiologicalactivities,
〇七herthantheroleinmusclepigmentation,ofcertainkindsofcarotenoidsinfish.
Inthecourseofstudiesonantioxidativedefenseinfish,ithasbeenaccep七edthat
improveInentintheculturedfish'spotentialofdefenseisi皿portant(Nakanoet
α1.,1993,1995a,20G4).Thisisbecausecultured且shhavemanyoccasionstobe
exposedtostressoエswhichcauseoxidativestressin、thebodア(Nakanoand
Takeuchi,1997;Basuetα1,,2001;Nakanoetal.,2002).Wehavebeenresearch-
ingontheeffectSofbothsアnthe七icASXandASX-richエed)reastPhaLOiae・hod-
ozymαonoxidativestatesintrout(Nakanoetα1.,1995b,1999a,b;Nakano,2003;
Nakanoθ`α1.,2004;Nakan.o,2007,2008).Forexample,theliver,plasmaand
redbloodcellsfromfishfed七heASX-supplementeddietwereobservedtohavea
significantlyhigherlevelofα一tocopherolandcarotenoidsthan七hosefromcon七roI
丘shfedanon-ASXdiet,On七heotherhand,ASXsignificantlydecreasedlipid
peroxides(LPO)levelsinthetissues.Dietar)zredyeastandASXwerefoundtO
decreasethelevelofLPOintheseエumofhealth)rtrout(Nakanoetα1.,1995b,
2004).Similarpheno皿enawerealsoobservedintheserumfromoxida七ivθ一
stressedtrou七(Nakanoetal.,1999a).Consequentlア,皿embrane-boundantiox-
idantssuGhasα一tocopherolandASXprotectthemembranelipidsandpエotelnsln
thetissuesfromoxidation.TheGPTand(}OTactivitiesweエelowerintheseエu.m
offishfedASX七hanthoseofGontrolfish(Nakanoetα1.,1995b,1999a).In
addi七ion,ASXcoulddramaticallyincreasetheviabilityinthereaGtiveoxygen
induGtive-stressedcells(Nakanoetal.,2004).Hence,bothASXandredyeastare
expectedtoi皿proveliverfunction,increasethemembrane'smechan・icalstrength,
78.ルflSαtoetα 乙
andfurthermaintainmembranedynamicsof七hetissueagainstoxidatives七ressin
且sh.
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